
Issued Weekly 


JANUARY 9, 1922 




VOLUME XI 


Dollars 


SPECIAL FEATURES 


Number 2 


WUmmM 


JL6 MONOPLAJNE MAKES NEW WORLD'S D0«.^TlOS RECORD 

THE WORK OF McCOOK FIELD IN 1921 , 

TREND OP AVIATION DEVELOPMENT , . , 

THE MARKET FOR COMMERO^ AIRCRAFT IN 1922 1 . 

The GARDNER. MOFFAt CO., inc. ’ - 
HIGHIA^ND. N > 

225 FOURTH AVENUE. NEW YORK " ^ 

« StofondtlM. M.«W 5f«t. sa IBSOIV E«» **« •* s tt. , 



1 

jtnnarj' 9, 1922 


AVIATION 





DAYTON WRIGHT COMPANY 

DAYTON, OHIO, U. S. A. 

' “The birthplace of the airplane" 


THOMAS -MORSE AIRCRAFT CORPORATION 


PROGRESS 


demands eternal improvement. That which is considered the 
ultimate in efficiency today must tomorrow be superseded by 
facijities of even greater perfection. 

Commerce is insatiable in its demands for the speeding up of 
transpiortation — the minimizing of distance and effort. 

It allows that aerial tran$|x>rtation must early become an 
economic necessity, for by this means alone can be cir- 
cumvented the physical and practical limitations to present 
methods of travel by land and water. 

Firm in this conviction, the Dayton Wright Company 
will continue to apply all the resources and ingenuity at its com- 
mand to the production of aircraft of surpiassing excellence. 


THOMAS -MORSE AIRC RAFT CORPORATIOK 


JANUARY 9, 1922 


AVIATION 

Member of the Audit Bureau of Circulatione 

INDEX TO CONTENTS 


VOL. xn. NO. 2 


Market for Commercial Aircraft, 1922 43 

New Zeppelin for U. S. Navy 44 

Trend of Aviation Development 4fi 

“Who’s Who in American Aeronautics'' 50 

Functioning of Supercharger in Altitude FU^t . . 61 


ition of Office, C. of A.S 42 Foreign Acronantica! News . 

THE GARDNER. MOFFAT COMPANY. Inc., Publishers 

HIGHLAND, N. Y. 

225 FOURTH AVENUE. NEW YORK 


r. Siffft* copies Issued every Monday. For 
ign, six dollars Entered as second-class m 
r, Moffat Com- Post Office at Highland, 
3, 1897. 






36 


AVIATION 


Janaaiy 9, 



Ability and Power 

In the whole world of airplanes there is nothing more 
able looking them the Glenn L. Martin Bomber. 


Its lines of power and grace express the 
development of an ideal. 

Its great carrying capacity and q>eed in 
pr^wrtion to the total weight and horse- 
power necessitates a structure light in 
weight but with a very high factor of 
strength and stability. 

Glenn L> Martin airrJanes are accorded 
universal si4>eriority in America. When 


you look for the reason you must consider 
the years of successful experience which 
are embodied in dtdr desimng and man- 
ufacture. You must reuon the con- 
scientious care with which every one of 
their many parts are designed, made, in- 
stalled, inspected and tested. 

To all of which you must add their superb 
performance over a long course of years. 


THE GLENN L. MARTIN COMPANY 

CLEVELAND 
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Vol. SII 


AVIATION 

JAKUARY D, 1922 


Aixxandu Klchin 
Edward P. Warnlr 
RaU'H H. Uf»n 


The New World’s Duralion Record 

T he now world’s duration record of 26 hr. 19 min. 35 
sec. which Eddie Stinson and Lloyd Bertaud made on 
I the JL6 monoplane is an arcomplishment which reflects 

I Uk greatest credit on the airplane in question as well as on the 
^ men who piloted it in turns. 

Fiom the engineering viewpoint this performance is chiefly 
of interest in deinonstreting tlie reliability of the B.M.W. 
engine which powered the airplane, and also the niggedness 
of the engine installation. It is a well known fact that by 
far the greater port of what is commonly called "engine 
I trouble" is due not to a fanltiness of the engine itself but to 
I the fragility of accessories, such as the fuel, oil, and water 
I lines, the engine controls, etc. This point is well brought out 
I in the paper on the trend of aircraft development which Mr. 

I Vincent read before the Society of Automotive Engineers, 

' and which is reprinted in this issue. On the record-breaking 
' JL6 monoplane the normal engine in-stallation functioned per- 
I fectly, and it was only toward the end of the flight, when 
I lubricating oil had to be drawn from the auxiliary tank 
I specially installed for the irerformance, that difficnltes arose, 
•nd these Anally forced the aviators to land. 

The human endnrance displayed in this flight by the two 
aviatore is evidently beyond all praise, and one which is not 
within the power of the average pilot, no more than are 
flights to the highest altitudes so far attained. This is 
convincingly shown by the fact that when the world’s duration 
record of 24 hr. 12 min., which Beinhold Boehm established 
in an Albatross biplane on July 7. 1914, was broken two 
years ago by Pilots Boasoutrot and Bernard in a Farman 
Goliath, the latter had added only 7 min. 7 sec. to the previous 
record, although their machine was capahle of a ranch longer 
flight. It is therefore all the more creditable that Pilots 
Stinson and Bertaud should have exceeded the previons 
world’s duration record by mote than two honia, thus win- 
ning for America a distinction which is one of the most diffi- 
cult to establish. 


Properties of Helium and Hydrogen 

I N the editorial “Helium a.s an Aid to Airship Piloting’ 
w'hieb appeared in oor last issne an inadvertent change in 
the original wording, made necessary by a contraction of 
the text to fit the space, somewhat vitiated the meaning of the 
last paragraph. This paragraph should read : “Sodden 

changes in altiiHfie cause helium to contract and expand at a 
lesser rate than in the case of hydrogen.’’ 

To this might be added that it is only under adiabatic con- 
ditions that helium acts in a manner sensibly different from 
hydrogen. Any gas cools when it rises, or heats when it 
descends, owing to the change in ntuiospheric pressure. With 
bdinm this change in temperature is greater than with hydro- 


gen ; hence its change in volume, due to combined preasore 
and temperature, is less, and there is a yrtaier force tending 
to return the balloon or airship to its normal altitode. 


The Work of McCook Field 

T he article on the work of McCook Field in 1921 which 
we reprint in this iasue from onr contemporary 5lip- 
slram, alforda under the autborized pen of Major 
Bane an interesting inright into the latest activities of the 
Engineering Division of the Air Service. 

A perusal of this article will show that the official rilenoe 
which as a rale, surrounds the work of McCook Field ahonld 
not be taken as indicating that the Engineering Division ol 
the Air Service is inactive. Far from that, it will be seen 
that much new aeronautical equipment has been developed 
hy, or tested at, McCook Field, including such varieties a*, 
all metal airplanes of different types, high powered machinee 
answering special purposes, “super-powerplants,” etc. 

Practical demonstration of the value of the work done by 
McCook Field U, in the very nature of things, not o^. 
forthcoming in such manner that those outride the organisa- 
tion can realize it. and it is only when men like Schroeder and 
MacBeady make new world’s records that the Engineering 
Rivirion of the Air Service publicly receives the credit to 
which it is entitled. 

The Aero Club Banquet 

T he annual banquet of the Aero Club of America, whidi 
after a lapse of two years is to be held again thU year, 
on Jan. 9, the date of this issue, promises to be a highly 
successful and widely attended affair. All those who for one 

will want to attend this aeronautical gathering in which mauf 
problems pertinent to aviation will be discussed in the fona 
of speeches as well as of informal conversations. 

It is generally conceded by constructors, operators a&J 
uoderwriters of aircraft that the eomiug twelve months ^ 
see a not immaterial revival of American aviation, it being 
likewise admitted that the past year marked the mimmnm 
contraction of the aircraft -indnstiy. 

One of the conditions making such a revival possible is tie 
expected passage, bv Congress, of the Wadsworth-Hicks Bill, 
which provides for the creation of a Bnreao of Civil Aviatioii. 
We cannot, in this connection, but repeat what we have said 
before so many times, namely, that federal air l^ation is 
absolutely needed for mstilling in the public confidence as io 
the safety and reliability of civil aircraft and at the ^le 
time, for putting aviation on a legal basis which has consider- 
able importance from the viewpoint of the business world. 
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JL6 Makes New World’s Dui'ation Record 

Piloted by E. Stinson and L. Bertaud, Metal 
Monoplane Stays Aloft 26 br. 19 min. 35 sec. 


A JU monoplane, piloted by Eddie Stinson and cariying 
at a relief pilot Uoyd Bertand eatablisbed on Drr. 39-30, at 
Boooevelt Fidd, L. I., a world’s endurance records of 26 hr. 
19 min. 35 see., subject to corrections in seconds when the 
three timing chronometers are calibrated. 

Tbe Jl^ took the air from Roosevelt Field at 8 :58.15 
Dae. 29 with 2131 lb. of gasoline, equal to 360 gal. estimated 
sofficient for 36 hr. flight, and a tot^ load of 5400 lb. or one 
and a quarter times the weight of the maehiDC. When 
Stinaon landed tbe J1.6 the following d^ there remained 
from six to seven hours supply of gasoline and oil in tbe 
tanks. Both pilots stated that they would undoubtedly have 


decided, however, to remain awake as it was a case of “flying 
the ship” every minute from the time it took off with its gmst 
load of gasoline and oil in a violent snow storm through tbt 
night with a temperature iu the open cockpit below sero and 
buffetted constantlv throughout the test bv gales varying from 

20 to 60 m.p.h. 

Tht 

load, in n run of not over 250 yd. The pilots reported that 
the engine was run at 1400 r.p.m. in getting off and that it 
averaged 1076 r.p.m. after gaining the desired altitude, with 



the Aero Club oBciaU and upon being taken out and cheeked, 
proved conclusively that the machine had remained in the air 
during the entire 26 Ur. Three Jules Jurgensen chronometers 
were used for timing the flight. There were supplied by tbe 
New York Timers Club and checked by Western Dnion Time 
^5m the Washington Observatory. The official figures iMy 
show a slight variation in seconds from tbe announced time 
after these instruments have been calibrated. 

The performance of the JL8 is the more impressive in view 
of the fact that Mr. Larsen did not seek nor did he receive 
any assistance or cooperation from (he government or other- 
wise. There was no ground organisation whatever; the 
machine remained in the open field throughout the night 
precce^g the start without protection other than a blanket 
over the radiator. The pilots climbed aboard, the mechanic 
spun the propeller and they were off without any prelimin- 
aries or hoorah, and they landed over 26 hr. later near a 
little tumble down shack where the official watchers had been 
freesing in shifts throng a day and night, amid a subdued 
scene of congealed enthusiasm. In all a matter of fact per- 
fornianee which crowded into 26 br. the greatest boost for 
commercial aviation during the year 1921. 


Stin 


n and Brrtaud 


Edward Stinson and Lloyd Bertand, both 27 years old, 
have long been identified with aerODOuties. Stinson is credited 
with having trained more American fliers during the war than 
anv other man. Barred from the Army by reason of delicate 
be^tb, he opened a field near Ssn Antonio, Texas, aa a 
civilian adinnet of the Air Service, and initiated the embryo 
aiirocn into the intricacies of stunt flying. When the war was 
over the Government awarded him a commission. As a stunt 
flier Stinson baa few peers. 

Id bis ten years’ experience as an aviator he has never bad 
a crash or broken any part of bis pisne. Stinson has two 
sisters, Catherine and Marjorie, who have made names for 
tbcmselvea as expert fliers. 

Uoyd Bertand has had much experience as an aviator and 
instructor, and, piloting an Ansaldo “Baiilla” fitted wito a 
460 hp. Curtiss K12 engine he won the 140 mile American 
Legion Aerial Derby at Kansas City last September. 

Thair Imprtttions 

“It’s good to be able to walk again,”' said Stinson. ‘Tm 
nearly frozen. We could have sUid up until dark. Too much 
oil; that was the trouble.” Stinson held up his rigbt hand. 
•Three fingers frozen!" he said. “One Anger frozen on the 
other hand, too. I’m going home to bed. I feel os if I would 
never get warm again.” 

"Wo had intended to eat a lot and sleep a tot— alternating 
at the controls — but we did neither. We started off with 
twenty roast beef sandwiches, twenty-five bars of chocolate 
and four big thermos bottles of coffee. But for fear one or 
the other might become ill, we stc lightly, and it was so cold 
we thought we might become numbed if we slept. So we both 
stayed up all the time, doing a 50-50 stunt at handling her.” 

“Normally the ship wUl use seventeen gallons of gas an 
hour,” Stinson said, “but we kept her consumption down to 
ebout twelve gallons moat of the time. And the motor never 
skipped once in the whole flight. It would have gone badly 
with us if she had failed when we were just skimming the 
ground during that snowstorm.” 

Describing the flight to newspaper men, Bertand said : 

"Our first four hours in the air yesterday were flown be- 
tween flf^ and seventy feet above tbe ground. The snowstorm 
raging then was so heavy that we could not go any higher and 
sec the earth. We had to dodge efaurcb spires and chimneys 
frequently. Once when I was piloting the machine we almost 
hit the old chimney of the Camp Mills Hospital. 

"Stinson and I did not do ranoh talking until after we found 
we had been flying over twenty-five hours and knew that we 
bad beaten the world’s record. We both turned around in our 
seats and shook hands with each other. 

"We encountered our first difficulty about 2 o’clock in tbe 
morning, when the oil from the anxiliary tank began to 
thicken from the cold and would not feed well. We discussed 
the question aa to whether we should land. We decided not 



Eddie SUnaon (left) and Lloyd Bertaud after (he great ;KpM 

to quit aa long as the plane would remain in the air. We hit 
upon the plan of pouring the oil into the tank and not de- 
pending on the feed pipe. 

Poured Oil in Tonlti 

"While one of us steered the other had to lift the five-gzllon 
auxiliary oil cans, iuto which we had punched holes, in order 
to pour tbe heavy mixture into tie tank. It was so thick that 
we eonld pour only about a quart at a time. Great ears was 
required to ke^ the oil from running out, thereby burning 
out tbe bearings and destroying tbe motor. Ineidentally, our 


Coming Aeronautical Events 
AMERICAN 

Jen. 9 — Annual Banquet, Aero Clnb of America. 
Apr. 30 — Spring Show snfl Opening Meet, Cnrtiae 
Reid, Hineola, L. I. 

May — Nationsl Balloon Race. 

Sept. 4 — Detroit Aerial Water Derby, Detroit. (Curtiss 
(about) Marine Flying Trophy Competition.) 

S^L 16— Detroit Aerial Derby, Detroit. (Pulitzer Tro- 
(ebout) phy Race.) 

Sept. 30 — First *"""«! lateiserviea Championship 
Meet. (In preparation.) 


FOREIGN 

Aug. 1 — Coupe Jaeqncs Schneider. (Seaplane apmd 
(alwut) race.) Italy, probably Venice. 

Oet. 1 — Coupe Henri Deuteeh de la Meurtbe. (Air- 
plane speed race.) Franoe. 

American elimination trials, if required, to be 
held about Aug. 16, at Mitchel Fidd, L. 1. 
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OUTSTANDING FACTS OF RECORD ENDURANCE FLIGHT 
Machiiu JL6, T-pUve all main/ cabin monoplane 


Timo 

Place 


Previous Reeocd 


Record equaled 
Mdeeta 

High Speed 

Law Altitude 
Weight Empty 
Loaded lor Flight 


18S hp. BMM'. 

Roosexelt Field, Long Island. 

8^8.1S a. m. Lee. 29. 1921. 
ll.ll.SO a. m. Ok. 30. 1921. 

Fvman Goliath, < 2-260 hp. Salmson en- 

pilots. June 4. 1920, 

<U 9.17.7 a. m. Dee. 30. 
epproximaleiy 2,200. 

65 to 70 m.pJi. 

90 m.pjt. 

4.100 It. 

300 ft. during snow and log. 

2AOO lb. 

5.400 lb. 

360 gal.: 2.132 16. (estimated lor 36 hr.> 


R.pjn. toward finish I.O.'S. 


hanilH. wjitoli liad bocump numb jutt bprorp midnight, mit 
back aunie ol llirir fpclint; witli tlii-< Nlnnmiux \>>irk. 

"Klying around and around Iho rountry was immotonou». 
paiMKrially alter ttip darkuoaa iH‘t in. Tlip fatifrup Irom tlic 
oold wan tiTrible. 5Vp did not dnro to oo to for fear 

that we would herome ao chilled and nuinhed that when we 
awoke we would not be able to handle the i>lane. We had 
to maintain a eonstaiit vifril to keeji the ]dano at an altitude 
where it would eonaume the least amount of ^soline. 

“When we started the flight the motor was tuminir up 1.400 
r.p.m. and when we landed it W'aa 1,075 r.p.m. The motor 
under ordinary ein‘nmstnn<*es w'i>l eonaunie about seventeen 
gallons of gasoline on honr. With the engine throttled down 
we used about twelve. The principal factors in a test of this 
kind are reliability, economy nnd gcaal handling. During the 
nit^t we never flew out of sight of the night flares at Roose- 
velt Field nnd Ijarsen Field, at 0<-ntral Park, L. I. Sometimes 
during the long liours of the night we hovered over Freeport 
to vnry the monotony. 

"1 have never flown more than twelve continuous hours 
before and I doubt if Stinson has. 1 do not care to try it 
again under sueb adverse weather conditions as we had on this 

Congratulations Irom the Air Service 
Nfaj- Gen Mason T. Patrick. Chief of -\ir Service, sent the 
following radiogram to Pilot Stinson : 

“The -Army Air Service is plensed to extend to a former 
member its eongratnlaticms on the remarkable duration record 
just attained by hini.“ 

Mason T. P.atrtck, 

Chief of Air Service 


Aero Club Banquet 

The Fourteeixlh Annual Banquet of the Aero Clnh of 
America to be held at the Hotel Commodore. .Ian, 9, at se.vcn 
oVlcK-k. pnmiiscs to lie one of the most interesting gatherings 
ever aasemhled in the liiator.v of Ameriean aeronautics. The 
achievements of the Army and Navy in bombing battleship-5, 
are Imund to have a far reaching effect in future warl'arv. 

The eoming .vear promises even greater things. Plans for 
extending the national activities of the Aero Club of America 
will take definite shape at this Bonquet. 

Tile award of the Mackay Troph.v to Lieut. John A. Mao- 
ready for breaking the world's altitude record, which will be 
made at this banquet, marks one of the four world's records 
aeliicvcil b.v .\iucririi during the pnst year. The eros-s-oountiy 
Speed record made in the Pulitaer Race at Omaha on Nov. 5, 
1921, h.v Bert Acosta of 17G-7 ni.p.h., was the second world's 
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The uriflitinl .Veic Yeiir's atni xtid out by A. (t D. B. Black, 
I'fw.sulliup .ieraminticftl Knyinerrx 

record to be made this }‘car. and the funr imasengcr altitude 
flight by Mr. Lsiening's Air Yacht of 17,550 ft. mode recently 
by Pilot Dave MeCullooh, gives a seaplane record to tliU 
country, while the recently made world's record endursneo 
flight of Mr. Lnrsen'.s .II..G monoplane piloted by Eddie Stin- 
son and Lloyd Bertaud, of appro.ximately 2li hr. and 19 min. at 
Roosevelt Field, gives ns a list of achievements in the military 
and sporting world of which we may well be proud. 

Charles F. Kettering will act as Toastmaster and Rear 
Admiral IV. F. PoHani, Genera! Mason M. Patrick, Rear 
Admiral William A. Moffett, Congressman Hicks, William O. 
McAdoo and Hon. Benedict Crowell have accepted the Aero 
Ctnb's invitation as gnests. 


New Air Mail Hangar at Crissy Field 

Mr. Caldwell, Air Mail Superintendent, haa let the contract 
for a new hangar at Crissy Field. Work was begun on Nov. 
28, and it us eximded timt construction wHIl be completed nnd 
the hangar rendv for oceupanc.v iu thirty days. The hangar 
now' used by the Air Mail Service will be turned over for tlie 
use of the Reserve Squadrons now organir.ing in the vicinity 
of Snn Francisco. 


Fast Air Mail Flight 

Pilot Claire K. Vance of the Aerial Mail Service must liave 
surely had some wind on the tail of his plane when, on Nov. 
21 he made the trip to Elko. Nevada, from Reno, Nevada, a 
distance of some 225 mi., in one hour and twenty minutes. 
There have been hints east that Vance was a speed demon, 
and now- it goes without saying. 


Work of McCook Field in 1921 


EDgitieering Division, Aimy .\ir Service Developed and Tested 
.Several New Types of Aiiplanes, Engines and Equipment 
By Major T. H. Bane 


An<i.li<r milc.^tJlle hii» l>een rrnched in the history of the 
EnRinei'riiig Division of the Air Service. Some of the prob- 
lems w'hieh have followed us from the original oiganiaation, 
are still unsolved. First of all there is the question of a per- 
lusaeiil site for this DivUioii. Complete plans including sug- 
gested nri'angeiaent of buildings and ofliees, have been pre- 
paretl. which would be applicable to any reasonable piece of 
ground. Tlie ec-onomy being practiced hj' the Federal Qovem- 
ment at the present time has prevented pushing the question 
of a pcnimnent site for the Engineering Division. No im- 
mediate relief seems |>ossible. 

It is always well, near the end of the year, to look hack 
over the accomplishments of the year with the view of form- 
ing an ojiinioii as to wliotlier it has all been worth wliila. It is 
briievcsl that a careful analysis of our aocompliahnients during 
the pnst year will foive any reasonable man to the conclusion 
that the work lliat we have done in tljc Engineering Division 
has hivii w'ortli while. 

The Air Service has been reorganised nnd the Engineering 
6Division has lieen placed ns one of the live independent di- 
visions re\iurring directly to tlie Chief of Air Serviix*. In order 
to assist the "doubting Thomases" we will list some of the 
high points of our past .vmr's work. 


■Veic World's Altitude Record 

IVc ncre able again to break llie world's altitude re»-ord, 
Lieutcimiit Mactx'ady going to an idlitude of 37,870 ft. in the old 
Lepen* which seems destiuetl to keej> pushing on nnd on in 
its senrcli for tlie roof of the world. Tlie cxperiein-e gamivl 
through Mn.ior Sclii'mslor's flight made it jmsaihle to protect 
Lieutenant Mai-i-endj- from the elements much better in his 
Aighr, and it i> felt that he >vill In* able to go considerably 
higlier iliiring the next year, 

M'c were unab'c to l•o!lllK•te in the Pulitser Rare this year, 
but Lieutenant Macrend.v rejirraented this Division hy flying 
(he MB-C for the Thomas Morse Co. and winning thiid plaee. 

The 700 hp. "\V" engine whieh was built last year lias sue- 
oessfiilly pas.sed its 50-hoar test. smail number which were 
ordered hasp been rceeiveil and are now being tested. This 
engine has l>een incoriiorated in the design of several air- 
planes, one of whieh is now at this Field. It is believed that 
we should be justly proud of the nceomplishmenta of tlie 
Power Plant Section in the development of this engine. 

The lOOfl hp. Engine 

Following the same proeedure as was followed in the de- 
velopment of the 700 h)). "AV" engine, a lOOO hp. engine is 
now being built. This proeedure consists of completely de- 
velii|uiig a single eylinder on the fli'xihle engine last year and 
letting the contract this vear for tlie eomplete engine. 

A remarkably compact engine of the barrel type with many 
abvanlages over e.xisliiig conventional types is actually under 
eonstrucfioii. 

AVith the co-oiieration of the Material Section, the Power 
Plant Section has been able to develop a very promising air- 
cooled c.vlinder. 

Mr. Ven'ille and the Power Plant Section have gotten out 
during the |>ast year a very creditable pursuit airplane about 
the I’ackard .300 engine. 

.Vetel Airplanes 

Mr. Ijiddon who seemed destined to break the toe in new 
forms of eonstniction in this Division, has gotten out the 
CO-1 which passed its sand teat except for minor defects, 
which it is believed will be corrected. This duralnmin airplane 
m the first attempt in this country to bnild a complete dural- 


umin airplane and gives every promise of sneccSB. The flying 
model should be in the air soon after the ftret of the year. 

/Veto Training Airplane 

-Mr. Roclic completed the construction of tlie training aii- 
J.laiie aWit the Liberty-6 (TAV). This ain>iane «ratamr«)Tn.‘ 
very interesting features, partieolarly that portion designei! 
to leiwn the imnilier of fatal accidents in training. Mr. ^Iv 
also designed last year the CO-2 or Corps Observation air- 
plnnc lit steel tubing, about the Liberty engine. ThU will be 
Huill during the present fisi'al j'car. The work of this Division 
in successfully supervising the development of the Paekanj 
wries of engiiiM is very praiwworthy, as is also the work of 
the Airj.lanc bection in su[>orvising the experimentaJ eon- 
struetion of the following airplanes: 

The Looning Monoplane, which resulted from over three 
years enreful study by Grover C. Wiling, si-oms to be a reiJ 
Iiromisiiig pursuit tj'|ie. Several mod flcatioiia have been ineor- 
porated in two additional airplanes and a small production 
order will lie made this year. This nin'Iane has some veiw in- 
teresting and unusual features. 

The sand test model of the armored pursuit nbout the 3M 
hp, egnnon AVriglit engine, has been received and looks like 
a serious undertaking. It will he remcniliered that til's air- 
plane was designed at this field hy Air. Laddnn'.s group aid 
built by the Aeroniarine Co. 


The l.oening Pursuit Biplane 

The sand test model of the Loening biplane nbout the 3(i0 
hp, Wriglit radial aircooled engine has been received and 
shows a great deal of intelligent engineering. It is a verv ia- 
teresting pnrsnit t>-pe and is a great credit to both the Lw'n- 
ing Engineering Corp. and to tlic engineers io this Division 
who assisted in the erilieiam and changes in the design. 

The sand test mode) of the Gallaudet dav-bomhardiuent air- 
plane nbout the 70fl hj.. “AV" engine lias arrived at this Field 
and haa created n most favorable impression. It is a source 
of great satisfaction to this Division to see that Mr. Galliiu- 
det ami his organirjition have done what appeals at fii-st 
glance to be an excellent pieee of work in the development of 
this all-metal airplane. It certainly impresses one as a dis- 
tinct advance in the science. This model has not been sand 
tested and may- require considerable modification. 

Balloon and Airship Section 

During the past year we have added to our oiganization the 
Balloon and Airship contingent, including two main sections, 
the Balloon and Airship Section and the Transportation S"c- 
tion. AVe wish to npoli^ae to these gentlemen for the tack of 
facilities that they have to carry on the work in hand. AVe 
hope at an carlv date to lie able to extend their facilities so 
they can hnvc airships to operate and can be of real material 
assistance to the Lighter-than-Air division of the Air Service. 

The Equipment Section have continued the dcvelopmi'nt 
of the nmltitndinnus variety of articles for whieh they are re- 
sponsible in a most satisfactory manner. In this «mnecf..on 
the work of Captain Stevens and Lientenant Wade in the 
AVhite Mountains is mentioned as a most creditable perfomi- 
ance on the part of these officers and is another feather in the 
cap of the Engineering Divi.sion. Certainly this type of thing 
was never done before and was perform^ in this ease with 
praet>ally a perfect score. 

New Instrumeots 

The earth inductor compass, clond flying instrument board, 
non-frosting goggles and radio controlled car are some of the 
“h=gh-!ights" in the worit of the Equipment Section. 
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The Armanirat Section, (JthougU pnctieally swaiuped with 
projects and deprived of ite farmer chief, M^or Heeler, he* 
accomplished many very difficult tashe under the able le^er- 
ship of Captain Kauch. The perfection of the electrical syn- 
chroniser and the 4000 pound bomb rack, the Estoppey bomb 
sight, the Univers^ bomb hoist and the improvement of the 
of the Martin Bomber to facilitate accurate bombing, 
are some of the main accomplishments. 

The Msterial Section has handled a great amount of current 
testing and has convinced the other Sections at the Field of 
lU desire to help with their problems and a very excellent co- 
operation baa been boilt up. Captain Flickinger was detached 
and sent to Panama in the eerly part of the veer, but the 
work has been carried on ably under Mr. Johnson’s leader- 
ship. 

The work of the Contract Section continnee to be moat sat- 
isfactopr, although they have been seriously handicapp^ by 
the stringency of current procurement regulations. Certainly 
their application to their job makes them en excellent model 
for tbe rest of the Division. It is hoped that the addition of 
CapUins Pameaa and Fenn will ease op tbe routine work of 
the Section and allow them mon? time to assist in solving tbe 
problems of this Division, 

Or. de Botbessl’i (Tork 

It would be a serious oversight to mention the work of the 
Engineering Division during the past year, without giving 
full credit to Dr. de Bothesat and his organisation for the 
very serious and importnut undertaking which they are ac- 
complishing for the Engineering Division. It is believed that 
this work is the most important ever undertaken by this Di- 
vision and may have greater consequences than anything that 
we have ever done. The work is progressing meet satisfactorv 


uhder the sble management of Dr. de Bothesat and his groi^ 


Foreign Air Budgets 

Italy has increased her air budget for 1921-22 to 08 miUlo, 
lires, an advance of over 26 million above the 1920-21 budgtt 
In Siam, the government is augmenting the air force, as well a 
giving generous support to civilian and commercial flying. 

In China, there appears to be a hitch over the flnam-es of 
the healthy provision for commercial air services made by the 
government, as many times referred to. Annording to receal 
rerorts to hand there are now at the Nan Yuan airdrotM 
tliirty airplanes daily engaged in flying and one hundred an 
as yet unpacked. All are of tbe latest type and finest wort 
mansbip. An able staff of foimgn advisors and flying experts 
has been busy in training the Chinese, many of whom han 
creditably passed the preliniinaiy tests. 


National Guard Aero Squadron Organized 

The l.?7th Observation Squadron, Air Service, Indiana 
National Guard, was granted Federal recognition on Ang. 1, 
1921, and has to date received most of its equipment. Two 
large steel government hangars, rize 66 x 120, have been re- 
ceived. Ships are being set np at Wilbnr Wright Field at Uie 
present time and will flown to Kokomo, Indiana, the !». 
cation of this squadron, very shortly. 

The minimum strength of the squadron is 24 officers and 90 
enlisted men, and the maximum strength 132 enlisted men snO 
31 officers. 


Reorganization of the Office of the C. of A. S. 

New Organization Plan Provides for Five Divisions: Personnel, 

Information, Training and War Plans, Supply, and Engineering 


Under the roorganisstion of the Office of the Chief of Air 
Service, approved by General Patrick on Dec. 1, 1921, five 
divisions are provided, viz: Personnel, Information, Training 
and War Plans. Supply, and Engineering. The office of the 
Chief includes the Assistant Chief of Air Service and the 
Executive Office. Subordinate to the Executive Office are the 
Finance and Medical Sections, the Legal Advisor and the Di- 
rector of Aircraft Production (Spruea Production Corpora- 
tion). The Orders and Files Section is under the immediate 
supervision of the Chief Clerk. 

The Personnd Division is composed of three sections — 
Officer^ Enlisted and Civilian, llie Infoimation Division 
eompriaae the Libnuy Section, Special Section and Repro- 
duction Section. Five Sections comprise tbe Training and 
War Plans Division, viz: Schools Section, Tactical Units Sec- 
tion, R.O.T.C., National Guard and Officers Reserve Section, 
War Plana SMtion and Airways Section. Tbe Supply Di- 
vision embraces the Property-R^uirements Section, the Pro- 
curement Section and tbe Material Disposal and Salvage 
Section. The En^neering Division, located at McCook Field, 
Dayton, Ohio, a tecbuical repreaeutative of which is on duty 
in Washington, is composed of the Planning Section, Techni- 
cal Section, Factory Section. Flying Section, Procurement 
Section, Snpply Section, Patents Section and Military Section. 

The following assignment of officers on dnty in the office of 
the Chief of Air Sei^ce has been made: 

Executivo Maj. Walter H. Frank 

Assistant Executive Maj. Hubert R. Harmon 

Chief of Personnel Divinon . . Maj. Rush B. Lincoln 
Chief of Information Diviaion Maj. Horace M. Hicham 
Chief of Training and War 

Plans Diviaion Lt. Col. James E. Fccbet 


Chief 

Chief „ _.. 

Chief of Finance Section 
Budget Officer, Air Service, in 

Office of Executive Maj, Jenner T. Chisum 

Chief of Medical Section in of- 
fice of Executive Col. Albert E. Trubv 

To duty in: 

Personnel Division; Maj. J. W. Simone, Jr., 1st Lieut 
Qeoige E. Hodge. 

Information Diviaion. Capt. David S. Seaton, 1st Lieut 
Charles H. Mills. 

Training and War Plans Diviaion : Maj. Herbert A. Dargus, 
Maj. Walter G. Kilner, Maj. Percy E, Van Noetrand, Mij. 
Leo A. Walton, Maj. Oscar Westover, Maj. Barton K, Yount 
Capt. Oliver S. Feraon, Capt. Burdette S. Wright, 1st Lieut 
Rtfliert J. Brown, Jr„ 1st Lieut. Wm. E. Connolly and 1st 
lient. Horace S. Kenyon. 

Supply Division ; Lt Col. Harry Graham, Maj. Boy M. 
Jonee, Maj. George E. A. Beinbuig, Maj. Walter R, Weaver. 
Capt. Pr^erick F. Christine, Capt Aubrey L Eagle. Lit 
Lieuta. Wm. V. Andrews. Cbarlea O. Brenneman, Edwin F. 
Carey, Aaron E. Jones, Benjamin R. Morton, and Edwin R. 
Page. 

As Engineerii^: Representative: Maj. Henry W. Harms 
and 1st Lieut. Ernest E. Hannon. 

Office, Assistant Chief of Air Service: 1st Lieut Clayton L 
BisselL 

Finance Section: Capt. William P. Volandt. 

Medical Section: Maj. Benjamin B. Warriner and Capt 
William J. Freebourn. 


The Market for Commercial Aircraft in 1922 

k Practical Program for Developing the .Aircraft Market - 
Aviation a Transport Industry— Convincing the Public 
By Harold F. Marshall 


A dellnite practical program of market development is 
needed by the aircraft industrj'. This article is an attempt 
to consider one phase of the market problem — namely, the 
market moat susceptible of immediate development, of results 
ittmnable in tbe coming year. .After showing where this 
unmediflte market lies, an attempt will he made to outline the 
most effective method of developiiicnt — taking into considera- 
tion first, the limited funds ni-nilable for publicity and aecond, 
the fact that an advertising campaign should be self-support- 
' ing, alliiuugh the good-will which ia created may be con.sidered 
u part of the profits. 

A recent session of the American Society of Meehanic-al En- 
gineers was devoted to the consideration of the probleoi of 
Waste in Industry. The Waste Re|iort showed that market 
prablems played a considerable part in tbe creation of waste, 
in the aircraft industry, the problem is mainly that of pre- 
venting future w'astc. If tbe ground work can be laid now to 
mould nircnift development; to compensate for the continued 
wisting away which has followed the over development caused 
by war, and to develop and stabilize the market, a healthy 
indu-stia,' will be assured. 

Avi^ion o Trantp^t InAuttry 

Wbat kind of an industry' is aviation? Tbe general form 
is already recognized — for one thing, it is a strictly profession- 
si industry — creation and operation will and must be in the 
bands of the profcasiunal and out of the hands of the amateur, 
for safety's sake. But tbe professtonal must not forget that 
every other agency can and must be continually called into 
play for its development. If we must have an analc^' for 
diseossirm let us remember that it is not the motor car industry 
—which, from the operating view-point is the greatest amateur 
occupation in the world. But aviation is basically a trans- 
porthiim industry' and does resemble the other transportation 

Since the general path for the future is fairly determined — 
what ran be done in tbe coming year — to speed np the ah- 
serptiun of converted uwr equipment — to increase tbe pnv 

flying on a profitable operating basis, 

Certftinly data for the betterment of designs are not lacking 
— in no industry is there a richer snpply of materiel of this 
nature. Nor ure production facilities lacking — the opposite 
is rather true. Personnel is neither lacking, and now is en 
excellent time In absoib good personnel back into the industry. 
Even if the number of men returned to aviation activities 
is small it will help the PRi|>loyment readjustment that is under 

'The need for i:iarket development is thus seen to he the 
main problem of the industry. To find the most promising 
market nnd concentrate on its devclojiment — that is the prob- 
lem on which the whole industry should center ife attention. 

The Marketing Problem 

The imporUni'e of the marketing problem of an industrv 
<«n he illustrated by reference to the mens clothing industry 
in the nliove-mentioned waste report. A condition was found 
which -.iirprised even the engineers making the investigations, 
rasati-faetory labor conditions and uneconomic over-equip- 
tneol of |>tanls, which nnnecesaarily tied up immense ropital. 
were irac'd directly to a faulty niethod of sales and distribu- 
tion— in other wor^. faulty marketing methods. It is going 
to co>t money to remedy this condition — a great deal more 
pwney than would be the ca.se if they bad planned their market 
mstead of letting it “grow wild”. 

It i- necessary to consider this problem from the view point 
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of the entire aircraft industry. It affects more than the sales 
department— it determines the condition of the other elements 
— advancement of engiueering and design dejiends on finding 
an outlet for the “'stock on hand" of brains as well as material 
Consider the aircraft market of yesterday and today. The 
sportsman can be disregarded— because of tbe professional 
nature of aviation he will take a continually smaller percentage 
of the ontput. Exhibition flying has passed— except the wing- 
walking type of exhibition which is doing the industry real 
harm. Governments have figured as the biggest customers and 
will doubtless continue to do so for some time. This in itself 
is a wealmess of the industry— for no matter how you delve 


, n cannot make this a market of stable 
civil end of business — it will grow only as fast as 

port and travel can be profitably used. 


As for 


Tbe problem of convincing the man in the street is of the 
greatest importance — it is a problem of demonstration aoc 
cdncaticii. And this in tom is a matter of flying and ad 
vertising. Of all the factors retarding the development of 
(he indnstiy thU lack of public confidence and knowled^ in 
greatest 'The seriousness of this fact is hard to realize. 
Whi'e progress in design, construction, operating methods. 

efficiency and even relation is being made, ground is ac- 
tually being lost in the minde of the lay public. As tbe publi.; 
attitude can only be moulded slowly, it requires continuoni 
attention. 

Consider the forces now actively moulding public opinion on 
aviation. Advertising juen and psychologists know that sen- 
sational freak performances do not count in developing con- 
fidence although they do arrest attention — the forces that 
coimt to this end are those which reach the dally routine life 
of the public. 

How is aviation being brought into the daily routine life of 
the public ? At present there are evidently four major influ- 
ences acting- First there is the daily featured report of tlie 
latest accident. Second there is the “movie” of the lattot wing 
walking stnnt or other sensational achievement which makes 
Mr. Average American repeat that "aviation ain't for me.” 

Third there is the present “tramp" passenger carrier who 
travels Ifte a small circus with a poorly equipped plane and 
all the ear-marks of an nnder-fiiiAnccd pioneer and no evidence 
of good management. It is not meant to disparage these enter- 
prises-^but to iwint out the impression they leave. Fourth 
there is the man who occupied himself with aviation only 
during the war and dropped it like a hot potato at the end. 
He bad only scratched the surface of facts— but his fellow 
laymen consider him an authority when he airs his misconcef- 

These inflneuces have a cumulative effect--it is surprising 
the number of men that one finds who were once open-minded 
but have now reached a conviction that aviation is not going 
to meet their former expectations. 


Oemonslrarion and Education Needed 


What is the best means of counteracting these influences? 
Demonstration and education — flying and advertising — is 
needed. But what kind of flying? Speed races? Crosi- 
coantry records? The air mail eervicc! These a'l help, ai- 
pecially in influencing the expert. But thev do not helo lo 
convince the general public who in tbe end foots the bill'asd 
who are the ultimate purchasers of all transportation. 

Not these activities, but the flight which takes tbe ordinaiy 
citizen into the air for his first "hop" — he first having bcin 
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The Trend of Aviation Development * 

“Aviation Must be Made to Pay its Way” - 
The Influences Retarding its Development 


By J. G. yinrent 
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if the plane 

, — „ the only means 

of maintauuDg flying-speed and avoiding a stall, of 

flyi^-spoed is of couree not the only cause of a stall or iU 
equivalent ; atmospheric conditions, especially jnat previons to 
or during a stonn, are sometinies responsible, due to eddy 
fuwnts or sudden variations in the density of the air, which 

flying-speed which will enable the plane to support itself!”°™ 
The Question o/ Engine Failure 

The popular conceptions of the dangers of flying center 
around chiefly the poesibility of the engine stopping in the air. 
As I have just pointed out, engine failure can be r^arded as 
ertremely serious only during the few initial seconds after 
taking-oS. A forced landing with a dead engine from any 
reasonable altitude over ordinary flat country rarely results 
in eerious consequences. ' At an altitude of 5000 ft., for ex- 
ample, and with a gliding angle of 1 in 10, the pilot has a 
choice of territory comprising an area of about 280 aq. miles 
or a circle of lO-milcs diameter in which to And bis landing 
spot, and be baa ample time to study wind direction, gronnd 
obstacles and the like, before making his choice. Of coarse, 
in cross-oonntry flying it is neeassary at times to fly over 
territory on which it would be very hasardons to attempt a 
forced landing) sneb as mountaiD ranges, Urge bodies of 
water and rolling country; in such cases the pilot should be 
guided by common sense and if necessary make a reasonable 
detonr to limit the duration of flight over such territory, at 
the same time maintaining good altitude so as to have the 
advantage of a long glide in case of engine failure. 

I am not at all ready to admit that engine failure in the 
air can be regarded as an nnpreventable occurrence. As a 
matter of fact, the majority of engine failures are due to 
easily preventable causes and can generally be traced to 
fsilores in the gasoline, nil or water systems, which in turn 
are due to lack of coordination between engine and plane 
design. Unfortunately .these tronbles cannot be eliminate 
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V cons-dered the elements of danger connected 
-J.., ,,.,......r.vial aviation and are in a position to judge, to 

what extent the popular eonception is justified. We must 
first admit that the resnlte of stalling at low altitude are ser- 
ious. If this could be obviated, a great step forward in the 
development of safe air-transporUtion wonld be made. Once 
good altitude has been reached, the element of danger becomes 
negligible and with a properly deeigned plane and a well 
tested and reliable engine properly installed, air transporta- 
lion ran be said to be. if anything, safer than any other mode 
of transportation. The possibility of engine failure will 
ntimately become negligible, but this can be brought about 
only by a large amonnt of living. Planes, even today, are 
perfectly satUfactoiy from the standpoint of structural 
safety and improved constructions are being rapidly evolved. 
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safety against engine failure sufficiently liigh to warrant the 

powerplant demands have been in excess of the power of any 
proved engine and for that reason in lajge planes it has been 
necessarj' to install multiple units of smaller engines. I am 
not attempting to cover the whole question of single-cngioa 
versus multi-engine planes at this time but will state my belief 
that for intercity tran»|>ortation over country providing a 
reasonable numlier of emergency lauding fieids, the single 
engine plane is undoubtedly the most desirable. The engine 
should, however, have 30 or 40 per cent more power than is 
required for normal cruising speed. For long flints over 
water, forests, mouninins or spnrscly inhabited rqjions, a 
two-enginc plane undoubtedly offers additional sccuritv, pro- 
ne alone is capable of propelling the plane 

iieans a>. nunierons as is popnlariy supposed 
ly all ca»ce they are preventable. Engine 
r be said to be directly responsible for a 
wurs at vety low altitude. Unaoubtedly the 
lived problem is how to prevent a pilot from 
under .stress of sudden emergency. 

Passengtr Camion 


vided cither e: 


been obtained with the partic 
In other words, with the expansic 
I would look for a great improve: 
called “plumbing” troubles that an 

say. for 90 per cent of engine failures in the air. The auto- 
mobile went throngb the same transition in this respect, road- 
side stops being due almost invariably to similar minor faults. 
Faihirea of the plane structure in the air are uow practically 
■; a given design has been carefully 


The third factor militating against the progress of com- 
mercial aviation is the lack of comfort afforded passengers. 
This is a real handicap. Although it is not at all difficult to 
persuade the average pereon to take his first flight, this is 
iplished in a spirit of adventure or curiosity, 
made by the passengers upon returning 
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luxurious. Much more 
must oe oonc in inis rcs|>ect .espcciaJlv in this country where 
railroad K|Uipment has been developed to a point where one 
can travel with practically. all the luxuries of a hotel at his 
*' inherently imfiossible in pro- 
lie air. hut this would require 

Probably the most difficult problem lies in suppressing the 
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could pay their own way without the genen 
rided by enterpriaing foreign OovernmentB. 

Looking at this matter from a cold bn.«ines8lika standpoii 
M can see that the saving in time afforded by air trana^rti 

that can bo measured in Just so many dollars. ” 
there is a limited demand for extra fi 
York City to Chicago, and the saving in time is com 
to more than offset the extra faro paid for this servi 
is safe to assume that for still faster service a hi^c 
in pro|>ortion to the extra time saved would readily be paid. 
Unlortunately, there is a limit to the posable saving in time, 
due to the fact that long overland trips are invariably made 

Pullman not very m^ch more of n hardship than a night in 
t strange hotel. The result is that to prove its worth air 
transimnation must save daylight hours for the average' 
traveUr. Furthermore, even on compaiatively short overland 
tripa of say 200 miles, the average man will prefer going 
aboard a train at 10 p. m., turning into his Pullman berth 
and getting up in the morning at his destination, the train 
having actually been moving perhaps only 5 hr. of the time, 
tin «iich a run the real inducement to be offered by the air- 
md trip in 4 hr., leaving a good 
ither end of the journey for the 

annaction of business. 

Finally, we come to the subject of interesting capital in 
n.....nrcial aviation. This is an extremely knotty problem 
eason that it takes considetable capital to demonstrate 
ibilities of a fair return on an investment of this 
character. Furthermore I believe that not even aviation's 
sUanchest supporters will claim that commercial aviation can 
be made to pay from the start. There is bound to be a period 
of development and experimentation that will more than 
absorb all possible profits. Again, what protection is there 
for the pioneerf If it were possible for the Government to 
grant exclusive franchises over certain air routes for extensive 
periods, there might be a chance of inducing capitalists to 
invest; hut I hesiUte even to suggest the possibility of such 
franchises. Without such protection the pioneers would be 
forced to develop at considerable expense the most suitable 
flying equipment, schedules, routea and many details of or- 
ganixation that competitors could duplicate a few years later, 
driving the pioneers, burdened with the heavy eiqienditures 
ineurred during the development stage, out of business. 

I have attempted to present the status of commercial avia- 
tion today in the United States and propose to consider now 
the general trend of plane and engine dergn. 




wliat particular type should we consider as 
he immediate needs of commercial aviation J 
- conflicting ospects of this phase of the prol>- 
operatiiig standpoint wc are justified in er.- 
le lowest operating cost would be associated 
re planes, having ample capacity for passengeis • 
and freight. On the other hand, the initial investment and 
risk of damage would be proportionately greeter with Me 
units-, -kll things eon-xidered, I believe we can safely 
It the smallest plane that eon be economically operated 
> made to pay in commercial service would have a 
y of about 1(1 passeugers or approximately 2000 li. 
ight. While this may sound like more or less of sn 
ty eoucinsion, it is ba.scd largely on jiresent day kiiow- 
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9 will consider 


Fur the purposes of this dis. 
turn the three principal elements of the plane, u.v , 

fuselage and powerplant. In reviewing design tendenci 
these fields I propose to cover the ground rather broadly 
is the object of this paper to bring out some conatn 
ideas that may assist in some slight measure in the advance 
of coiimieroial aviaUon in tbis country, rather than to get 
into II discussion of the relative merits of different designs. 
At the outset let os decide what type of airplane it behooves 
IB to consider in this connection. Of the two types, water and 
lend planes, there is little question that the future of com- 
meti'inl aviation must rest chiefly with the latter. There are 
some splendid but limited opportunities for the use of hydro- 
airplanes and flying boats along our coast and between our 
Lake cities, and these fields are being gradually developed. 
The c-iiief advantage of the water machine rests with its 
abi'ity to “land” on any suitable body of water, weather 
conditions being reasonable, The need of expensive landing 
field,, is obviated and the initial investment thereby reduced. 
On the other hand, the routes are necessarily restricted and 
the mneiiiiies themselves are far less efficient than land planes 
due li> the higli parasitic resistance of the hull and pontoons. 
It i- indeed a question whether land machines fitted with 
emergency flotation gear are not prefoiable over water routes 
of not too great length; it may be remembered that all air 
‘ — - ■>-- English Chan--* =- *— ^ 
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aBviD^ in opkeep and henrc bring tlic air transpurtalioii rra 
one step closer. 

ConstrueiiM 

Taking up the question of fuselage construction, we recog- 
nise that there exists a general tendency in design toward 
more ragged eonstniction, considerable attention Iviiig paid 
to secaring reduced cost of manufactare and upkeep. The 
built-up veneer trussed type appears to be giving way to the 
all steel truss type. One form of constmelioii which seems to 
be excellent is that in which the fuselage is constituted of 
steel-tubing units wdded-np in jigs and reinforced by tension 
wires. Tlw question of fuselage design is dominated by the 
need of an accessible imwerplant mounting. In the present 
stage of aircraft engine developuient it is nccessnrt' to over- 
haul the engine rather frequenliy, that is, every 'ioo to 300 
hr. at least, and it is therefore important to be able to remove 
it in a minimum length of time so as not to tie up the plane 
for an undue |>eriod. In fact. tlie ideal .sclieiue serins to lie 
to have a spare powerplant available at all times for suhsli- 
tution. The steel fuselage lends itself particularly well to the 
aeroniplUbmont of this very desirable feature of* accosibility 
and this can be carried out in a clean cut manner by extending 
the upper and low*er longerons on each side so as to nieei at 
the front of the engine support. In the older forms of veneer, 
covered-truss fuselages or with the so-ealled muniK-oque enii- 
struction tlie engine was generally extremely inaieessihle. at 
any rale from both sides. 

Regarding the general eahin design lor the passenger 
partnient the re<iuirenieiits in the matter of comfort, good 
vision and ventilation seem obvious. Later we may ex]>ect to 
see serious considenithin given to attempting great stnietural 
strength in the cabin structure tii protect the iiasocngers ns 
much as possible in case of a crash. This would follow the 
precedent set in railway Ibillninn car <s>ii!,lruclion but. ot 
eourse. the problem in the rase of aircraft is rciidcixd far 
more difficult by minimnni weight rw|iiirements. Easy access 
to the cabin from the ground ia naturally desirable fVom the 
paaseugcr's standpoint and in most cnelostHl designs Ibis lias 
been carefully studied. 

There is apparently considerable dilliculiy in nirii'ing at 
the best location for the pilot. The first re<iuireiiient is. 
of course, the best possible vision not only for landing bul 
atho. while in the air: the (lilot should he able to see iu all 
directions. In the event of llic plane nosing over, the pilot 
should he in such a iiosition ns to hr jirntcetcd from The 
engine, gasoline tanks nr other heavy units. It is uiidoubt- 
edlv des'rable, although not essential, that the pilot lie able 
to obtain access to the passengers* compartment, and there 
should be also accommodation for a mechanic or relief pilot. 
The pilot's eoi>kpit should be in such a platv as to simplify 
botli the plane and the engine controls, making them as din-ct 
as possible. Of course, in the ease of a mulli-eiigine plane 
in which the engines are carried nut on the wings a suitable 
position for the pilot is resdily found in the forward part of 
the fuselage, but with the single-engine |>laiie some nllier 
location must be found. In a very recent design the pilot 
is placed alongside of the engine; this niipenrs to have some 
advantages. 

I have not considered the tail skid or landing gear sepa- 
rately but these very* important elements of the design need 
much study and development to reduee the present high eo.st 
of upkeep. There appears to be a definite need for some 
shock absorbing means in both the landing gear and the tail 
skid. By shock absorber I mean a device to aelually absorb 
the shock and not store it momentarily ss is done with .springs 
or elaslie rubber suspensions. 

Tlx; location of the gasoline tanks is another problem that 
has not reached a final solution, iu roy estimation. There 
are several faetore to he taken into consideration, such as the 
method of gasoline feed, that is, pressure or gravity, the 
capacity of the tanks, and effect of the foil or empty tank 
on the reep^ive balance of the airplane, remoteness from any 
ftre producing element and accessibility for filling. The mold 
important consideration of all is nndoubtedly that of fire 


prevention and on this score a location out on the vring 
preferable. 

Scanning the question of the powerplnnt for a typictl 
eomiiiercial airplnue, the first requirements w*e encounter a 
reliability' and accessibility. Next in order come economy 
operation and low initial cost. In the matter of reliability of 
the engine itself, a high state of development has been rend * 
althongli the powerplant as a whole lias not advanced ii 
core*|>onding degree due to the lack of coordination of engins 
and pinne des'gn and the incomplete working out of important 
installation details. Thin handicap is being overcome rapidly 
as engine designers become more familiar with actual airiilaas 
operating conditions and ]>lanc designers appreciate mors 
and more the installation and operating requirements of 
the poweryilant- Basically', then, we find that there i 
several well known makes of engine that are highly reliabla 
The next step is to produce reliable engines that will lend 
tliemselvea to simple installation and easy maintenance. This 
)ihase of the situation is well understood by all airj’iane 
engine designers, as is shown by some ty'pical examples of 
modern iiow'crplsnts referred to later. It ahould of course In 
home in mind that the engine designer must lead the way 
sinie tlie plane must be built around the engine to form m. 
haniionius combination. The problem therefore requires the 
clcwest jKis.'iihie cooperation between the engine and the plsae 
designer. Both should acquire extensive flying experience to 
obtain the beat possible insight into operation and maintenance 
problems. 


Carburetion is undoubtedly the foremost of the coiierete 
examiiles of pow'erplant re<|uiremenl8, since the location of 
the carburetor has eonsidembte influence on the design of the 
engine ami affects the design of the plane. The ideal gasoline 
sysleni seems to be gravit.v feed, owing to its inherent sim- 
plicity' and consdjuent reliability. Assuming a fairly' high 
liM'Slion tor the gn.soline tanks, it is easy by jilaciiig the cai- 
huretcr lieneath the engine to obtain a very efficient gravity 
fen] with ample liend under all nomialllyiiig conditions- There 
are several other advantages in thus locating the carbureter, 
including the ability to carry the air intake out llirougli the 
lower cowling, eliminating any ])ossihle danger of lire dn* 
to engine liackfiring. It is, of eourae, important to <'arry 
ga-soline overflow pipes or vent conneetions into the air infala 
so that in <‘ase of flooding the gasoline w'ill drifi harmlessly 
from the nir intake. It should be remembered llutt in the ease 
of the eonvenfional single-engined traetor powerjilaiit instal- 
lation the engine is most accessible frotn beneath or from 
either s'de, whereas in the ca.se of the automobile engine the 
sides and top are easiest to work on. 

Next after the carbureter comes the lubricating system ia 
importanee as regords aeeessibility reqnirementa. This ap- 
plies to sueh important elements as the oil pump itself, pr^ 
sure regulating valve and oil screen, all of which should be 
readily aceesaihle in the comiileted plane. It ap|>eara to be 
good iimctice to operate the engine with a dry sump; in which 
ease an exiemnj oil tank, which serves also n» an o'l cooler, 
imi.st iie provided in proximity to the engine. 

The water pump is usually- driven from a vertical shaft st 
the rear end of the engine and eon thus be easily insjiected 
from underneath. Tlie ignition system, which should invar- 
iably be supplied in duplicate whether it be in the fonii of 
magnetos or battery distributors, is best arranged at the rear 
end transversely with respe«'t to the crankshaft so that adjust- 
ments or insp^ions can be made from either side. The 
location of the sparkplugs is more or less determined by tbs 
general type of engine construction, but one set at least siioald 
be readily accessible from either side; in the ■'asc of a V- 
engine the other set can be located conveniently in the V if 
there is plenty of space available. In this case n suitable 
sliding door should be provided in the upper part of the cowl- 
ing so that these sparkplugs can he reached without remox-ing 
the cowling as a whole. 

The radiator should be considered as part of the power))laat, 
since its design is tied np with the characteristics of the psr- 
tienlar engine employed. There are several altematire 
locations for the radiator, bnt the so-called “nose” radiator 


directly 'oehind the propeller appears to have overwhelming 
advantagee for eommereial purposes. Although this is by no 
means the most effieient position for a radiator so far as its 
cooling ability is concerned, it apy>ear3 that for convenience 
in connecting to the engine and for general aceeasibiiity it 
offers sufficient advantages to warrant ita general adoption 
for commercial planes. The radiator should have ample area 
and a liberal expansion tank, together with an efficient shutter 
equipment. It is important that the shutters fit well when 
closed; and it is preferable that they be balanced and stream- 
lined so ns to oiler no difficulty in maintaining any dcaired 
adjustment in flight. Apparently it is good practice to mount 
the engine on wood bearers. These can ho extended to carry a 
snitabie stamping that in turn supports the radiator. These 
same timbers can also be extended through the engine firewall 
to support the gasoline tank if sueh a location is suitable. 

Engine insraiLirion 

There are a great many very uuportant details in conneetion 
with the installation of the engine and ita controls; these 
deserve the closest possible attention. Gasoline, water and oil 
lines must ail be w-orked ont w'ith a view to their withstanding 
vibration, but at the same time the use of rubber hose for 
either water or oil connections should be limited as far as 
possible, snitabie metallic linings being employed to prevent 
any possible obstruction by rubber ]iarticlea disint^trated by 
the action of the gasoline or oil. Needless to say, in every 
case where mbber connections ore used for gasoline or oil, 
strainers should l>c provided in a very accessible location on 
the engine side of the joint. Engine controls, sneh ns spark, 
throttle, mixture and radiator shutter, should all be carried 
out in a niechantraJ and w'orkmanlike manner. Tlie use of 
flexible cable for such work is not to be recommended. The 
construction should take the form of tubular connecting rods 
eombining lightness with rigidity, bell cranks and levers 
connected with suitable clevises, snd the proper number of 
bearings suitably arranged to carry the various shafts with 
the least cramping tendency. It is desirable to carry out a 
mechanical, iiositive construefioii sueh as that outlined above 
in all the flying controls; (bat is, in an ideal sy.stem no flex- 
ible cable would be used for operating ailerons, rudder, 
elevator or adjustable stobilixrr if used- The propeller also 
can be considered an important i>art of the powen'lant since 
in its design the eharocteristii-s of the engine must be taken 
into consideration, althougli the airplane itself exerts a eon- 
sidernblc influence on tlic' propcl'er design. 

Self Stutters 

The question of starting means for airplane engines has 
bei'n fretpiently discussed, with various results. The electric 
starter is apparently the only available successful mechanical 
starter attached to the engine. Its use, naturally, oecessitates 
the employment of n storage battery. The battery involves 
some objections from the standpoints of maiiitennnee, weight 
and injury to metals or wood in its vicinity. All things 
considered, the use of a mpeliani<-al engine starter on a com- 
mercial airplnue is open to question, since w-ith suitable prim- 
ing devices, handcrank magneto, etc., the engine can be started 
very readily hj' hand. Experience alone will show- whether the 
advantages of the electric starter are sufficient to overcome 
sueh d's'-dvantages as I have cited. 

I have purposely refrained from discussing nir cooled en- 
gines or other types of powerplant, since the purpose of this 
paper is not so much to point out future possibilities as to 
present the status of eommereial aviation today, placing par- 
ticular stress on retarding influences. I believe, in general, 
tliat there are sc'^eral tj'pes of modern high grade powerplant 
from w'hieh to choose and that tbe lack of a suitable power- 
plant cannot be said to be obstracting the advance of cora- 
moreial aviation, although I took forward to constant 
improvement of the engines in the direction of greater relia- 
bility and economy and decreased cost of construction with 
not very mneh reduction in weight. 

Esseruials of Air Transportation 

Having considered the question of eommereial aviation from 
different angles, we are in a position to specify some of the 
more important steps neees.sary in the futher development of 


air transportation. As I have stated, this paper is necosasrily 
too limits in scope to include a discussion of a multitude of 
detail refinements, each of which will contribute its quoia to 
commercial aeronautics. I might cite navigating insfroments, 
which are the basis of a large field fur developiucnt. and 
wireless direction finding, wireless telephone and night flying 
equipment. There is great need for propellers of motleratc 
cost that will w'ithstand the attacks of rain or sleet; variable 
pitch aud reversible propellers are graduelly being evolved 
from the experimental stage, Considerable work is ->eing 
done on wings having variable camber or variable su'-facc. 
These few examples of deve'opinent activities in the VE.rious 
branches <»f airjotane design indicate tbe ramifications of tbe 
art and the hopelessness of attempting to present a eomplete 
picture of the situation. I have tried to pick the high lights 
and draw' some genera) conclusions from them. 


Summing up, I have enumerated the following four jiomta 
which may' be said to represent the essential and fundamental 
requirements for the I'utriier progress of commercial avution: 

<1) A system of landing fields must be determined upon 
and put into service throughout (be country os rapitily as 
possible. Although nt the outset air traffic will be extremely 
limited, unless these landing fields ore available in advance, 

I can sea no hope for the rapid extension of conimero.al air 
transportation. I nm glad to note that the daily pi'ess ia 
giving its support to tbe movement to construct mimicipa! 
landing fields throughout the country. 

(2) Tbe aid of Government cxpcrinientnl stations should be 
enlisted in the task of eliminating so far as possibL: sneh 
danger factors as are inherent in the present airplane designs. 

I have in mind chiefly the matter of stalling which is referred 
to at eon.siderabic length above. A partial solution of thi.s 
problem may- lie in having an intermediate stop for etich set 
of fly'ing controls, that w'ould allow sufficient range for normal 
flying, although perhaps not sufficient just previous to landing 
or when taxiing. A Federal system of inspection, coupled 
with suitable short period licenses and stringent regulations 
governing important elements of aircraft design, would un- 
doubtedly assist in preventing a certain percentage of avoid- 
able accidents. 

(3) Ctoveninieut patronage of air transportation oc>mpRnics 
in the form of mail contracts, which niigflit be made somewhat 
more liberal Ilian the present ones by charging a very nominal 
extra postage. I am fully* aware tliat at the outset of the 
Air Mail Service this procedure was not successful in at- 
tracting patronage, but I believe this w-as due to an etcessive 
surcharge. A preferable course iiiigUt be to limit the weight 
to one half that allow-ed by rail route for the same i>osU^. 

I have touched upon the possibility of establishing Govern- 
ment franchises over specific air routes. While I recognize 
the crudity of tbe su;^eslion. some means might he devised 
of restricting (he num^r of Federal licenses to be issued to 
air transportation companies to operate between any two 
points for a definite period. Such licenses could have qnati- 
t'y-ing clanses stipulating a minimum number of trija or in 
some other way insure adequate service. 

(4) Both plane and cuginc development along atilitariatt 
lines should be concentrated on by our Government experi- 
mental station.s. In the final analysis, even in time of war, 
raliability and ease of maintenance are important factors. In 
the past we have been paying almost exclusive attenticn to the 
performance of our military planes, which was, of course, 
a laudable endeavor. Nevertheless, it appears to bo equally 
important to encourage development w'ork that would be more 
applicable to peacetime flying, recognizing that the fruit of 
this w'ould be extremely valuable in the evolution of com- 
mercial aeronautics, which in turn would help build up what 
would be in effect a Reserve Air Force. In other words, 
neither extremely high speed nor rapid climbing to excessive 
altitudes represents characteristics of particular -/alue to 
commercial air transportation, whereas increased economy in 
operation, slower depreciation and decreased upkeep expense 
are all vital factors in this connection. 
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Foreign Aeronautical News 

Brazil 

A committee of the Brazilian Senate has reported favorably, 
according to the United States Naval Attache in Rio Janeiro, 
upon a bill proposing the establishment of two air lines be- 
tween Rio de Janeiro and Porto Alegre, which are to be started 
before September, 1922. One of the routes will be laid out 
along the coast, carried out by seaplanes, and maintained and 
directed by the Ministry of Marine; the other will traverse the 
interior of the countr\' to the west of the coast range of moun- 
tains, and Mi 1 be carried out by airplanes under the direction 
of the Ministry of War. The routes will jjass through the 
most important ])o!iJical, industrial, and commercial centers 
wherever possible. 

Great Britain 

A large airplane, which has been undergoing speed trials 
at Farnborough for the past feM* weeks, will probably be put 
through a full te.st ver>' shortly. This machine is the biggest 
in the Royal Air Force. With its twin Siddeley-Deasy engines 
it can develop nearly 1,000 hj). It has fighting turrets on each 
side of the fuselage, M’ith provision for machine gunners and 
lumbers. In the trials it Mill probably carr>' a creu* of ten 
which, with the weight of the machine and its complement of 
guns. M ill bring the gross weight to something like ten tons. 

Croydon airdrome (London) has iiom- a fresh point of in- 
tei*est for the visitor. The Air Ministry authorities have 
erected a large map shoM’ing the airways of Europe in black 
lines. Along these routes, at internals representing ten miles, 
are nails on which small models of air]>lanes, marked M itli the 
sign of the respective companies, are hung. When a machine 
leaves Croydon, or is signalled as having left another air- 
drome for Croydon, its representative is placed on the inaj). 
An attendant moves it along the route from time to time, its 
progress being worked out by means of a knowledge of the 
speed of the machine. As many aircraft are now fitted with 
M-ireless, the pilot will signal doM*n his position from time to 
time so that the position of the model on the board may be 
checked. 

Already firms, and friends of passengers, are finding the 
map of great use, Mhile visitors to the airdrome appear very 
interested in watching the progress of the machines M-hich 
they have seen leave. 

Upon similar lines to the specialist branches for gunnerj', 
torjredo, navigation and signals, the British Admiralty have 
decided to make a specialist branch of the Air Observers 
among naval officers. For the })resent eight officers Mill be 
selected each half year. In time, only junior lieutenante of 
tM'o years and upMard will be selected, as in other specialist 
branches, but a few commanders and lientenant-commanders 
are required immediately for training. Courses, each of seven 
months duration, will begin in May and November in each 
year, and will include two months’ preliminarj' training at 
the naval schools in gunnery and signals, and five months at 
the seaplane training school at Lee-on-Solent. 

Netherlands 

The aerial ser\'ice between London and Amsterdam has been 
temporarily suspended for the winter months. This service, 
which is run by a Dutch com]>any known by the initials 
of K.L.M., and using Fokker machines, began operations in 
April. Since then the company’s aircraft have made 362 
flights betM’een London and Amsterdam. 

In April next year the company intends to reopen the route 
with one service each w’ay daily, which will be increased to 
two services a day on May 1. The subsidy of FI. 200,000 
granted to the K.L.M. by the Dutch government for the years 
1920 and 1921, M’hich M*as intended to meet tw-o-thirds of the 
company’s estimated losses, has proved to be insufficient, and 
an increase of subsidy, amounting to FI. 260,000 has been 
applied for. The total estimate for civil aviation included in 
the Dutch budget of 1922 amounts to FI. 1,315,000, of which 
FI. 370,000 is asked to cover two-thirds of the company’s 
estimated losses in the coming year. 

During five months this year the K.L.M. service carried 
410 passengers between Ix>ndon and Amsterdam and, beside 
mails, nearly 18,000 tons of goods, nearly all British exports. 
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CALIFORNIA 

SAN FRANCISCO. CALIFORNIA 

EARL P. COOPER AIRPLANE & MOTOR CO. 

" checkerboard airplane service 

FOREST PARK. ILLINOIS 

l\f>>ANA 

One of the largest and best equipped flying fields 
in the United States. 

CURTISS-INDIANA COMPANY 

Kokomo, Indiana 

ALL TYPES OF CURTISS PLANES. 

MA f!XA enUSETTS 

BOSTOiN AND SPRINGFIELD, MASS. 
EASTERN AIRCRAFT CORP. 
340 FIRST ST., RO.STON. MASS. 

MINNESOTA 

WHITE BEAR LAKE, MINN. 

■| he Twin Cities’ chief summer resort. 

Harold G. Peterson Aircraft Company 
SCHOOL OF AVIATION 

NEW JERSEY TERMINAL 

8oo Acres — 6 miles from Times Square. 

Learn on ships that cannot tail spin. Planes rented $30. hr. 

CHAMBERLIN AIRCRAFT 

Instruction Div. — 3609 Broadway, N. Y. City, 

YORK A NEW JERSEY 

CURTISS FIELD, CARDEN CITY, LONC ISLAND 
KENILWORTH FIELD, BUFFALO, N. Y. 

FLYINC STATION. ATLANTIC CITY, N. J. 

CURTISS AEROPLANE & MOTOR CORPORATION 

.Vi; IV YORK 

AEROMARINE AIRWAYS, INC. 

Times Building. New York 

11 Passenger Flying Cruisers — 5 passenger, open and 

enclosed Flying Boats. Sightseeing Tours - Flights to Shore 
and Lake Resorts 

OHIO 

DAYTON, OHIO. 

Supplies, Hangars, Shops and Field i Mile from Dayton limits. 

JOHNSON AIRPLANE & SUPPLY CO. 

OREGON 

LAND OR WATER FLYING 
OREGON, WASHINGTON AND IDAHO AIRPLANE COMPANY 
PORTLAND. OREGON 

FENNSTL VA NJA 

Flying School and Commercial Aviation 
Send for C.rcular 

Official Flying held Aero Club of Pennsylvania 

PHILADELPHIA AERO-SERVICE CORPORATION 

636 Real Estate Trust Building, Philadelphia. 

WISeONSIN 

CURTISS-WISCONSIN AEROPLANE CO. 

FLYING SCHOOL 

Milwaukee Air Port 

GILLES £. MEISENHEIMER 

330 Clinton Street Milwaukee, Wis. 

If you are one of the companies in year state having first 
class facilities for passenger carrying, pilots’ training and 
special flights, you should be represented in WHERE TO FLY 
each week. 

26 Consecutive insertions $20.00 


